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We all know this old principle of relieving
a sensation of pain by superimposing a dif-
ferent type of sensation over the same area.
We do it automatically when we scratch an
itch or rub a bruise. We set out to try and
block the pain sensation.
Different types of counter irritants have been
used for many centuries and in all countries,
they are still used in the East even in modern
hospitals in the form of Acupuncture because
clinically they are found effective. Some of
us may be familiar with the old mustard
plaster as a good home remedy.
THE PLACE OF COUNTER IRRITATION
IN PHYSIOTHERAPY
Electrical counter irritants are used very
little in Australia. The same is apparently
true of America. In England over the last
twenty years we have tended to discard more
and more those forms of electrical counter
irritation that we used, such as large doses of
ultra-violet light over small areas and the
direct current re-inforced by various drugs,
histamine, renotin, aconitine and iodine.
These treatments have been discarded for
various reasons. The direct current could be
time consuming and tended to be used un-
selectively over prolonged periods and despite
little improvement. A more important objec-
tion, perhaps, was that the passive approach
often encouraged laziness in the patient and
the physiotherapist. The patient was not
pushed to work at the necessary exercises and
the physiotherapist gave no thought to more
objective examination and intelligent treat-
ment, merely treating the area of pain.
The only forms of electrical treatment uni-
versally retained in Physiotherapy Depart-
ments are electrical stimulation of Muscles and
lTaken from a lecture demonstration given at the Tenth
Biennial Congress of the Australian Physiotherapy
Association, February, 1964.
the different forms of heat. One should re-
member that the superficial forms of heat
probably derive their analgesic effects through
a mechanism of counter irritation. This effect
is usually only temporary.
This swing of the pendulum was necessary;
we have learnt to be more specific in our
ability to treat the painful structure. We have
learnt to do so accurately with our hands, by
deep local massage to torn muscle fibres, by
mobilization or manipulation of a restricted
joint. At the same time our approach to exer-
cise therapy has become more highly skilled,
so that we apply our knowledge of physiology
to obtain range and strength and control with
minimum pain.
However, in spite of these advances, we are
at times defeated by pain and the patient can-
not "break through it" by active means be-
cause pain is acting as a strong inhibitor. We
must recognize this stage and break through
the vicious circle by any means at our dis-
posal as quickly as possible. Our usual lines
of attack are:
1. Rest: This is often necessary and a help
anyway, but it is not always sufficient.
2. Heat: May be of great value, particu-
larly ultra-sound. At times it has no
effect on acute pain or may produce only
partial relief, or even aggravate pain.
3. Drugs: We like to avoid these over pro-
longed periods and some pains may be
very irritating but not warrant the con-
stant use of drugs.
Where heat has failed after a trial of three
or four treatments or where it has ceased to
produce improvement or has made the patient
worse, I would like to plead for the trial of
certain counter irritants.
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In the last few years all the following
counter irritants have been used in the Physio-
therapy Department of the Queen Elizabeth
Hospital, Adelaide, with rewarding results:
1. Ice and cold sprays.
2. Anodal and kathodal galvanism.
3. Blister doses of ultra-violet light.
4. Vibration or percussion.
5. Cautery.
6. Unsurged sinusoidal current.
Most physiotherapists are familiar with the
first four.
Clinical experience has shown that there is
a place for these as a first choice of treatment
in certain cases, depending on the type of pain
and its cause.
Anodal galvanism has been found effective
in controlling pain in the following cases:
osteoarthritis of the knee, including patello-
femoral arthritis, particularly when compli-
cated by venous insufficiency in the lower leg
as these cases may be aggravated by short
wave; "rheumatoid" type joints, and local
capsular or general capsular lesions of the
gleno-humeral joint, either as a first choice, or
after ultra-sound has ceased to be effective.
A current of up to four or five milliamperes
per square inch of pad is used on an active
pad not larger than two inches square, for
thirty minutes. The only contra-indications
are loss of sensation where the pad is to be
applied or open skin areas. If the first treat-
ment produces no relief in pain at all it is a
waste of time to repeat it.
We have a long way to go to understand
fully the behaviour of pain and why it should
respond to one method of treatment and not
another. Extensive research is being carried
out in many physiology departments on the
peripheral and central mechanisms of pain
and in time the result of this work may clarify
some of our clinical observations. Because
counter irritants have been found so effective
in certain cases it would seem that we might
be neglecting an important, if restricted,
avenue of approach should we dismiss them.
We need to keep a very open and objective
mind in our evaluation of treatments, so that
we do not dismiss as "psychological" an im-
provement which we cannot always explain.
We should also be prepared to drop honestly
and quickly, with the help of the medical
profession, a treatment which is proving in-
effectual.
CAUTERY
Cautery is still used in the Physiotherapy
Department of the University College Hospital,
London, but is little known elsewhere. The
nature of this irritant is comparable with that
of blister doses of ultra-violet light, but the
apparatus is simple and much cheaper. The
skin over the painful area is lightly touched
with a very small hot iron. This produces a
superficial burn of the top layers of the epi-
dermis. There is an immediate inflammatory
reaction around the areas which have been
touched lasting for a few hours. Signs of the
burn, a small scab and later a brownish dis-
colouration, last for some weeks but the skin
should be healed in a few days.
Apparatus and Technique 0/ Application
The apparatus is bought in two parts:
1. A variable voltage soldering iron trans-
former, these can be obtained anywhere in
Australia at a large electrical retailer. The
trade name is Jabel, 240 volts are reduced to
5, 6, or 7 volts providing 3 amperes and a
total wattage of 20. We have found 6 volts
provide a suitable intensity. The cost of this
small transformer is around £4.
2. A micro-miniature low voltage solder-
ing iron, for pin-point soldering, Oryx make.
A number 12 iron is fitted to the tip of the
soldering iron. This provides an oval area of
application 1/8 of an inch long and 1/10 of an
inch in width (Figs. 1 and 2). The cost of the
soldering iron is approximately £2.
The iron is hot in two minutes, the warmth
can be felt in a quick test about ~ an inch
away from the palm. The patient is warned of
a small burning sensation and shown the iron,
we find this is accepted without worry or ques-
tion. The iron is then applied over the area
of maximum pain and tenderness, very lightly
and quickly, a "touch and off," between 6 and
20 spots depending on the area and about ~
an inch apart. The reaction is explained to
the patient and he is advised not to scratch.
The few layers of raised epidermis appear
immediately white and become surrounded
with an area of erythema.
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Frequency of Treatment
If the first treatment has no effect it is not
worth repeating unless, of course, the wrong
area has been treated. One application may
be sufficient to relieve the pain, or this can be
repeated two or three times at weekly or five-
day intervals, applying new spots between old
ones or treating another aspect of the joint.
Local pain and tenderness over the greater
trochanter with pain referred down the lateral
and postero-Iateral aspect of the leg. Pain in
this area does not always arise from the
lumbar spine or the capsule of the hip joint,
it may be due to inflammation in one of the
adductor tendons or the bursae related to the
trochanter. The signs and symptoms are pain
FIGURE 1
Microminiature Low Voltage Soldering Instrument (Oryx).
FIGURE 2
Soldering Iron (enlarged).
Contact Area I ho" x '/8"
Indications for Treatment
We have found cautery most effective in the
treatment of three groups of conditions:
Painful arthritic joints, including rheuma·
toid hips, knees, shoulders and hands, with
acute to sub-acute pain of recent onset or long
duration, and osteoarthritis of the knee in
elderly obese women, often complicated by
tender painful areas of panniculitis on the
medial aspect of the knee joint.
Capsular lesions of the gleno-humeral joint,
of long standing, with painful limited range of
all movements and constant pain, where heat
offers no further relief and even gentle and
skilled exercise techniques fail. During the
stage of recovery these conditions not infre-
quently flare up again, due to too much
activity too quickly, or a further fall or jarring
of the joint, cautery is then, also, a very useful
temporary tool. The spots may be applied
all round the capsular area, very often the
anterior aspect is the most tender and the signs
point to this area too. In this case 12 to 15
spots will cover the area, and this treatment
will control pain referred distally as well.
on rotations of the hip in flexion, on resisted
abduction and forced passive abduction, in-
ability to lie on that side and local tenderness
over the lateral aspect of the trochanter.
Psychosomatic pains show no response at
all to cautery. This would seem to rule out
any suggestion that relief obtained is merely
psychological. It should not be used over
areas where healing is likely to be poor or on
patients suffering from arterial insufficiencies,
including diabetes or Disseminated Lupus
Erythematosis, who are prone to infection.
SUSTAINED SINUSOIDAL CURRENT
The sustained sinusoidal current was an
experiment in counter irritation started two
years ago which has proved very useful. Our
modern low frequency combined treatment
units all provide a source of sinusoidal cur-
rent, surged or sustained, but we do not use
it and forget that it exists. This current was
used a little in the past in England for its sen·
sory effect mainly as a means of improving the
circulation in limbs. Weare more familiar
with the Faradic current, an unevenly alternat-
ing current. The effective peak is designed for
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maximum stimulation of motor nerves with
minimal sensory stimulus, also the frequency
is such that it produces a tetanic contraction
similar to a voluntary contraction. It is there·
fore ideal for obtaining a good contraction of
a muscle through its nerve with minimal dis-
comfort (Fig. 3).
/ I Millisecond
FIGURE 3
Faradic Graph.
The sinusoidal current is an evenly alter-
nating current also capable of producing a
tetanic contraction because of its similar fre-
quency, though it requires a higher intensity
to obtain a contraction. The current rises to
its peak and falls much more gradually, which
means more stimulation of sensory nerves.
There is a difference in the "feel" of the two
currents; when the Faradic is applied correctly
and on the motor point there is very little sen·
sory stimulus, the sinusoidal produces a real
stinging discomfort with a burning vibratory
pain at higher intensities (Fig. 4).
It was previously mentioned that the sinu-
soidal current was used as an experiment in
counter irritation. The patient had three par-
tially amputated fingers which remained stub·
bornly painful and hypersensitive in spite of
conservative forms of treatment. She would
not tolerate the standard automatic vibrator.
The constant sting of the sinusoidal current
was used with a button electrode over the
hypersensitive areas, the improvement was
immediate.
Technique of Application
The method of application is simple. A
large indifferent electrode, placed in any con-
venient spot, may be used with an active small
button or a pad of up to two inches square,
depending on the size of the area to be treated,
or two small electrodes may be used. Sufficient
current is given to produce a "good sting."
This response decreases rapidly after 20 to 30
seconds, when the intensity should be increased
to obtain a similar "sting." This sequence is
continued for two to six minutes, or a little
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FIGURE 4
Sinusoidal Graph.
more. The tender hypersensitive area should
then feel quite insensitive to palpation. If
there is no alteration in sensation the treat-
ment will not be effective; if a little sensitivity
remains the treatment can be repeated once
or twice to the same area with a few minutes'
interval in between each session.
The intensity should not be increased too
quickly, and after each increase should be
sustained without moving the position of the
electrode, allowing the sensory nerves at that
point to accommodate to the sting. As soon as
the patient reports a decrease in sensation,
more current can be applied. Sometimes the
sensation increases, no accommodation taking
place, it may be that the increase in intensity
was too great at one step and that the skin's
resistance was not sufficiently reduced. The
current should be applied very gradually to
acute sensitivity. Figure 5 is a diagrammatic
representation of a typical treatment which
may help to clarify the technique.
Indications for Treatment
The following is a typical case. A man of
36 had a badly lacerated 5th finger which had
to be amputated through the 5th metacarpal.
The wound healed without infection but he
had constant pain at the amputation site and
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in the palm of his hand, with frequent spon-
taneous bursts of sharp pain and very dis-
tressing jactitations in the hypothenar muscles.
The latter occurred particularly on attempts
at extension of the fingers, when the scar was
stretched, though they also occurred at rest.
He was referred to the physiotherapy depart-
ment 2t weeks after amputation, his hand was
curled up and he was afraid to move any part
of it because of the pain.
and pain on leaving and at his next attendance
he reported that the pain and jactitations had
gone. They never recurred.
We have treated seven painful amputations
this year with the same technique and five
showed the same good results in one or two
treatments. Each patient complained of two
or more of the following: acute local stump
pain, close to wounds and scars or over the
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FIGURE 5
Diagrammatic Representation of a Three-Minute Treatment.
Arrows indicate points where intensity is increased, immediately following sensory accommodation.
He was treated with infra-red radiation and
gentle massage and coaxed into gentle activity.
He could not bear any touch over the stump.
The pain was no different after two treatments.
Five applications of ultra-sound subaquatic-
ally produced no change. He was then given
7 treatments of Potassium Iodide and Sodium
Salycilate kathodal baths which helped to in·
crease his range, and extension was nearly
fully regained but the pain and hypersensi-
tivity and frequent jactitations still remained.
Five weeks after amputation the sinusoidal
current was tried as a last resort. It was
applied for three minutes with a small button
electrode and repeated 4 times at 2-minute
intervals. He was almost free of sensitivity
subcutaneous border of the tibia, often burn-
ing in nature; marked superficial tenderness
and hypersensitivity; jactitations associated
with waves of acute pain; phantom pains
travelling distally.
All were reliable and consistent in their
reports and tried to co-operate in performing
exercises but were inhibited by pain. One
patient with an amputated big toe had had his
symptoms for seven months and his pain was
relieved in one treatment. Two with severe
phantom pains following, in one case, an
above knee amputation and in the other, a be-
low knee amputation, were treated two weeks
and three months respectively after amputation
with an active pad two inches square on the
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postero-Iateral aspect of the thigh. They both
described the sinusoidal current sensation
gradually replacing the pain sensation during
treatment. One below knee amputee had a
recurrence of acute stump pain due to a fall
on it which caused a large haematoma. The
lightest of dressings was acutely painful over
the traumatized area, so the current was ap-
plied just proximal to it for 2 minutes pro-
ducing 75% analgesia. One may wonder how
often neuromata are really the cause of post-
amputation pain. The two amputees who did
not respond to treatment had marked psycho-
genic signs and were difficult to assess.
It appeared that other patients with signs
of acute local sensitivity and superficial pains
should also respond to sustained sinusoidal
current. This type of pain occurs not infre-
quently following burns and grafts, lacera-
tions, fractures or ulcers. Eleven patients
were treated in this group and ten were free
of pain in one to three treatments. The
eleventh had a palpable sensitive lump in the
pulp of the finger which would respond better
to ultra-sound or deep percussion.
This treatment has been applied also to pain
arising from recent or more chronic trauma
to periosteum and ligaments and capsules,
including coccydynias and hand and foot
injuries, where these are associated with
superficial tenderness. It does not help psycho-
somatic pains. Where pain symptoms recur
with similar intensity a few hours after treat·
ment it has not been found worth continuing.
In these cases to persist with treatment more
than two or three times as a trial may instead
temporarily aggravate the symptoms. At
hig3er intensities slight tetany is produced
where there are underlying muscles.
Advantages of the Sinusoidal Current
There are no contra-indications to the use
of this current whereas one might hesitate to
apply percussion or vibration near the edges
of wounds or on thin delicate skin. It is less
painful than percussion or even frictions and
more rapidly effective, and the treatment time
is short. It is effective immediately, at least
partially, or not at all, so that time is not
wasted. It seems a most easy way of strongly
stimulating sensory nerves without damage.
It should be used selectively to be effective and
not where there is a deeper pathology requir.
ing appropriate treatment such as manipula.
tion.
DISCUSSION
What is the physiological mechanism of
counter irritation? Pain sensations to the
cortex are certainly blocked temporarily or
permanently. Is this occurring locally in the
epidermis? The numerous free nerve endings
in the skin transmit different types of sensa·
tion up the spino-thalamic tracts. It is thought
that there is a certain amount of overlap from
the periphery in these pathways. We are be·
coming more familiar with the concept of in·
hibition and excitation in the Central Nervous
System, one pathway of activity giving way
to another. Unfortunately the pain pathways
take over at times and create havoc centrally,
particularly when other afferent stimuli be-
come greatly reduced through loss of function
or loss of such parts of the limbs as hands or
feet that normally transmit so much afferent
information to the cortex. The cells in the
Central Nervous System might not be receiv-
ing their usual patterns of stimuli; can we be
restoring some of the normal balance by extro-
ceptive stimuli, and breaking the pain circuit?
There are also brain stem centres which in-
fluence cortical afferent stimuli, magnifying
the new ones and inhibiting the old. Some
selection must obviously take place.
Physical Medicine has reached a turning
point. More than ever before we are appre-
ciating the importance of rehabilitating our
patients through their afferent pathways,
thereby influencing central excitation or in·
hibition. We must therefore include the
possible influence of afferent stimuli on the
inhibition of pain pathways, particularly
where the initial cause may no longer be
present.
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